ABSTRACT An estimated 21% of injection drug users (IDUs) in Pakistan are HIV-positive and data suggest that the spouses of IDUs may be a critical component of the HIV transmission chain. This study interviewed 101 spouses of male IDUs about their sexual practices and drug use. We found that 43% had been sexually active with their partners in the past month but only 4% reported selling sex. Almost a quarter (23%) used drugs and 19% injected drugs, usually a combination of diazepam and pheniramine. Although sex work was infrequent among spouses of IDUs, their risk of contracting HIV and transmitting it to others was high because they received injection drugs, sometimes along with their IDU husbands, from the same health centres that provided therapeutic injections to the rest of the community. IDU spouses may thus serve as a bridge group via therapeutic injections, rather than via sex work. Research and Development Solutions, Islamabad, Pakistan (Correspondence to A.A. Khan: adnan@khans.org 
Introduction
The human immunodeficiency virus (HIV) epidemic in Pakistan has become well established among injection drug users (IDUs) [1] [2] [3] . In 2008, the national AIDS control programme estimated that there were about 100 000 street-based IDUs in Pakistan, of whom nearly 21% had HIV infection [2, 3] .
More recently male and transgender sex workers have shown early evidence of epidemic transmission, particularly in cities where they have the most sexual contacts with IDUs [2, 3] . At present, there is little evidence of HIV transmission to the general population, and it is unclear which subgroups will provide the bridge for transmission from IDUs to the population. About 95% of IDUs in Pakistan are sexually active and 38% have a regular sexual partner [3] . A recent modelling study demonstrated that IDUs were more likely to transmit HIV to their spouses and regular sex partners than to sex workers in any city in Pakistan [4] . This is consistent with regional experience. A 2000 study showed that 45% of wives of HIV-positive IDUs from Manipur, India were also HIV infected [5] . However, it is unclear if' the spouses and regular partners of IDUs are merely at risk of HIV infection or if they play a bridging role in the onward transmission of the infection to others. To date, few studies provide information about this vulnerable population, and none have examined the vulnerabilities or HIV transmission potential of the spouses of IDUs in Pakistan.
We conducted this study in Faisalabad and Lahore where the nongovernmental organization Nai Zindagi (New Life) provides harm reduction services for IDUs. Lahore is the second most populous city in Pakistan, with over 3000 IDUs, an estimated 4% of whom have HIV infection. Faisalabad is the third most populous city, with over 8000 IDUs, 13% of whom are estimated to be HIV-positive [3] . The purpose of this study was to inquire about infection risk, sexual habits and drug use by spouses and regular partners of male IDUs to understand whether these women have a role in the HIV transmission chain from IDUs to the general population. Furthermore, we wished to ascertain what the mode of such transmission would be, if it were to occur. Our hypothesis, based on discussions with IDU harm reduction workers, was that transmission of HIV was most likely via commercial sex, which many of the IDUs' spouses were believed to be engaging in.
Methods

Sample
Nai Zindagi NGO has 4733 registered IDUs in Lahore and 4696 in Faisalabad, compared with surveillance estimates of 3350 and of 8030 respectively. At least 60% of all IDUs in these cities are using these services-over-registration of IDUs in Lahore is high as names of IDUs are not removed once they move away, and turnover of IDUs is high-therefore the probability of selection bias based on service seeking was considered low.
We used the NGO client records to identify married male IDUs from urban and peri-urban areas of Lahore and Faisalabad, Pakistan, and asked them to introduce us to their spouses or long-term sex partners. Each male IDU reported only 1 long-term partner and therefore only 1 subject was interviewed per IDU client. A total of 102 women were recruited consecutively by randomly selecting their husbands' names from the NGO records. We interviewed 97 of these subjects and excluded the 5 women who reported not living with their husbands currently or who had incomplete information. We also recruited 4 female sex workers who had been identified by local NGOs as having long-term IDU sexual partners, giving a total of 101 subjects.
Interviewees were compensated for transportation when applicable but no other compensation was given.
Data collection and analysis
Interviews were conducted during June and July 2007. The study questionnaire incorporated components from internationally standardized instruments [6] , including basic background and socioeconomic information, sexual history/risk factors, perceived risk of HIV and history of testing, plus separate modules for drug users and female sex workers.
Both the basic background information and sexual history questionnaires were taken from the AIDS/CAPS/ WHO counselling and efficacy study (counselling and testing baseline instrument) survey, which has been internationally validated [6] . Basic background information collected included age, marital status, number of living children, current living situation (including details about household utilities), number of years spouse has been using drugs, number of living inhabitants, job status and information.
We assessed details of our subjects' sexual and drug histories using a separate qualitative instrument that was derived from Canada Africa Partnership's Client qualitative guide [6] . It included details about the frequency of sexual encounters, condom use, relationships and drug use history, including questions about length and frequency of drug use, moods and attitude toward drugs, experiences and details of the last encounter, HIV risk and history of testing, and questions about hygiene and the acquisition of drugs.
The research team filled out the survey during the interview, which was also tape-recorded. Interviews were conducted in our drop-in facility in Lahore or at subjects' homes. We ensured privacy by allowing only the subject and research team into the interview room. A consent form was read and explained to the interview subjects, which explained that any identifying information about them would be destroyed and that the recordings we made would not have their name, husband's name, or other identifying information within it. The subjects, if literate, were allowed to read the consent form and sign it. Illiterate subjects were asked to repeat the information given and thumb-print the consent form. All procedures including recruitment and consent were approved by human investigation committees from both Yale University and Nai Zindagi's Institutional Review Board in Pakistan. The interviews took 15-35 minutes each.
We analysed the data using descriptive statistics and univariate analysis with SPSS, version 13.
Results
The women interviewed had a mean age of 35 years and nearly all were currently married. Most (62%) were employed, a quarter provided the sole income for their households and only 29% received any income support from their spouse (Table 1) .
Sexual behaviour with spouses
Our subjects reported infrequent sex with their spouses, with a mean of 1.01 sex acts per month (median: 0, range: 0-15) and 57% reported having no sex with their spouse in the past month. Only 17% of women reported using a condom during the last sex act with their spouse. Four reported anal sex of these, 1 used a condom. Five knew that their husbands had had sex with someone else in the past 6 months. One-third (33%) felt it would be easy or very easy to ask their spouses to use a condom.
Sex work
Four women (4%) from the main (consecutive recruitment) sample reported selling sex to supplement their income. We interviewed an additional 4 women who had been identified by the NGO as both a sex worker and spouse of a drug user. Only 1 of the 8 sex workers had used condoms regularly with clients; 4 claimed that condoms gave them infections and so did not use them. These women charged about US$ 2 per sex act. Most of them (7/8) used drugs.
Sex and protection knowledge
Almost half (48%) of the women had never heard of the term "HIV". Of these, 22% felt they were highly unlikely to be HIV infected and only 7% felt they were highly likely to acquire HIV. Only 9 (9%) women had ever been tested for HIV; all the tests had been negative. Only 13% had ever discussed HIV risk with their IDU husbands and over half did not feel that they could have this discussion (Table 2) .
Drug use
Drugs were used by 22 (23%) women, including 18 (19%) who injected ( Table  3) . Most of the injection users (17/18) went to a local doctor/quack to receive injections of a pharmaceutical cocktail (diazepam and pheniramine); only 1 injected herself. The women receiving injections received an average of 20 (5-60) monthly and 13/17 had started injecting following their husbands. Only 2/17 ensured that the syringes they used were new; all others reported that the injection was prepared behind a curtain or door and they were not sure if it was prepared with sterile techniques 
Income (%)
Receive regular financial support from spouse/partner 29
Sole provider of household income 25
Employment (%)
Employed 62 Feel that current job is stable 43
Payment for medical expenses (%)
Out-of-pocket 79
Utilized free/clinical services 15
Other 4
Risk behaviour (%)
Use drugs 23
Inject drugs 19
Sell sex 4
or with a new syringe. Besides diazepam, a few smoked or inhaled heroin (n = 2) and marijuana (n = 3). Finally, all but 1 female sex worker interviewed admitted to using drugs. Most of the women had been taking drugs for more than 1 year. Some had not realized that their husbands were IDUs until they themselves started to go to the doctor each evening and saw their husbands waiting in line for the injection. One woman said, "Once I started going regularly, it suddenly occurred to me why my husband would disappear each evening. It made a lot more sense."
Most of the women were aware that they were IDUs. Many had started drugs to control actual physical pain but were now in severe pain without drugs. They accepted the idea of having drugs every other day or every week in order to feel productive or well and felt that they could not function or do much without drugs. They had the "routine built into their lives to go to the doctor". One woman said, "Sometimes when I am feeling ill, I go to the doctor twice a week. After my injection, I go to sleep, then wake up and feel fresh. I am able to wash my children's clothes, make food, and do my work. The injection makes it easier." Another woman who injected daily claimed, "On the days I don't have the injection, I have no peace. I work all day, not only my own work but also my mother-in-law's too. I get very tired and need it (drugs). I take it right before bed and go to sleep. Without it, I am also unable to pray. At least when I take it, the next morning, I am able to pray and begin my work."
Reasons for beginning drug use were varied. "We work outside on the farm and go through a lot of pain at the end of the day", one woman said. Her husband had aches and pains throughout his body and decided to go more frequently to get injections. She said that soon after her husband began injecting, her body began to ache as well and she decided that she would start injecting. Regardless of the original reason they began injecting, all the women felt that they must continue injecting since they could not live comfortably without it.
Discussion
We found that IDUs' spouses in this study were at moderate risk of acquiring HIV from their husbands via infrequent but unprotected sexual intercourse. While the overall numbers of sexual encounters were few, the low rate of condom use and HIV protection knowledge are concerning, given that an estimated 21% (range: 0%-52%) of all IDUs in Pakistan are HIV infected [1] [2] [3] . However, it is useful to know that many women (33%) perceived it easy to ask their partners to use condoms. Many of these women (and some of their IDU husbands) received frequent injections from community providers who may use the same equipment to inject others in the community. This may be an important route for transmission of HIV from IDUs to their wives to the general public. Finally, a minority of these women also sold sex. Both community-based injections and sex work expand their HIV risk networks to include IDUs, clients of sex workers and community members. This is the first such study among IDUs' sexual partners in Pakistan and among the first in the region.
Prior to this study, anecdotal reports had suggested that sex work among IDUs' spouses was common, raising concern that IDUs' spouses may be an important bridging group [7] in Pakistan. Very few of the women (4%) reported that they sold sex. However those that did charged some of the lowest rates nationwide (Rs 100 versus the national median of Rs 200) [8] and virtually never used condoms. It is difficult to draw more inferences due to the small number of female sex workers in our sample.
Almost a quarter of our subjects used drugs and 19% injected. Of these, the majority went to local doctors or quacks for injections (usually of a cocktail of phenirimine and diazepam). Diazepam is readily available in Pakistani pharmacies, who sometimes sell it without a prescription. Many of our IDU clients describe that diazepam produces a different kind of a "high" from opioids and crave it for itself. Although the injections may have started for medical indications (albeit incorrect ones), these women eventually became addicted and went for injections regularly. In addition, 7/8 women who sold sex also used drugs, increasing their exposure.
Almost none of our subjects were sure if the injections they received were sterile or not. Since medical practice is unregulated, many unqualified people set up practices in Pakistani communities and over time become indistinguishable to their clients from qualified physicians. These and many medical doctors prescribe/give injections extensively for a variety of medical ailments [9] and it has been shown that local residents from periurban communities may receive between 8 and 14 therapeutic injections annually [10, 11] . Frequent injections by our subjects and their husbands and the high frequency of therapeutic injections in some Pakistani communities suggest that the potential for HIV or HCV transmission from IDUs to their wives and onto other members of the same communities. This route of bridging of HIV transmission has been observed elsewhere [12] [13] [14] . Since HIV [15] [16] [17] [18] (and hepatitis C [19] ) transmits more efficiently through injections than via sex and because therapeutic injections are so common in Pakistan [8] [9] [10] [11] [20] [21] [22] , the overall exposure of communities to these viruses may be far greater from unsafe therapeutic injections than from commercial or non-commercial sex.
There are several limitations to our study. Some of the women were identified as sex workers by the Nai Zindagi team, but did not discuss their sex work during the interview and therefore were not included among sex workers for our study. Strong cultural taboos and fear of discrimination or persecution inhibit discussion of the sex trade and non-marital sex in Pakistani society. This may have resulted in fewer women discussing their sex trade, particularly since they were accessed via the NGO that provides harm reduction services to their husbands. The same may apply to drug histories. We suspected that many women felt uncomfortable discussing their sexual and drug histories during the interview, despite extensive explanation and attempts at establishing rapport, leading to under-reporting of sexual contacts and drug use among our subjects. Conducting additional interviews over time with the same subjects could help to establish trust and obtain more accurate information. In addition, our study recruited a small number of subjects from 2 cities. The sample size may not have been sufficient to assess aspects of drug use and the sex trade sufficiently, and local cultural diversity may mean that similar studies will have to be repeated in other cities to understand these nuances and intercity variations. Finally, as the NGO identified subjects who utilized their harm reduction services, the results from this research may not be generalizable to other IDUs.
Our findings suggest the need for interventions that reduce the reliance of IDUs' spouses on community injectors and for services that provide psychological support and enhance IDUs' skills or provide opportunities to enable them to deal with the economic hardship imposed on them by their husbands' drug use. A wider issue is that better injection practices need to be promoted in Pakistan, which has possibly the highest frequency of therapeutic injections in the world. Further research should study aspects of syringe and sexual networks of spouses of IDUs in order to understand their role in transmission of HIV in Pakistan.
